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ft 1 ~ 2 ^- J © ^Jk^fjt %Rm-f % * ^ n tr >- (GHb) x 5&*$J 2IIS© 
WJftL»ttSrS8fei-*«F^T7^5 v(GA), Rt5jliLtttti©ai5cl6«r5H*^Se 

nlfy©j3|N»!)y©a7^I^ GA, FRAf±r/>^$^ jfait^efC 

LT«#|» ¥6-46846-^4^ #11 ¥5-192 193-5§-<£#, #H ¥2-135900 
#&$L #M¥2-195899#4&»L W098/48043#4St«L W097/13872^^*S&S o 

^"CikS^fcH:, 3) jEm^T/^^^^MMir^^m, 4) fflb*^ 

btlT^S [Rodrigues S et al, Clin Chem. 35: 134-138 (1989) ] G Z^^L^m 
tb[i7°P77-««(^5i©i«^t^of'fyAfl< ttG^SS 

m (#js2pn-23i259) &mm^xttz 0 ^©ssw-ctt^a^jj is&&<Dimt: 
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•Cjfc*^Ort»3(H»^ci ^ y Vtr®*i-SjfiL^WJ («F0BBS61-94663-§^BD ^ 
fclkJvCV^o U^b#@aBS61-94663-^$R©HJ6^ 1 ©!WW3lS*t?H:^o^ 

i-ssb-Sn ^77- ■^sj^^m^cT^a/^tr^afc^^— (asox) ^ 

bv\ 

7°nf7 — if £>#ft"T\ #Etfe$& 4 1 © T * = /V fcf >W. £AS0x V b tcM 
kVXit, W&Wifos 2-[4-(2-t Kp ^ri/xf^)-l-tX7;/=;v]x^ y^/i/ 
* ^Bfe (HEPES) g«rftpH8. 0(D^WX\^m & "ErfcM (B^b3* 27 : 99-106, 1998) 

#Lfc»^©7^3/Hf V^afg«37°C-l 0^b< filO°C-2l^©Ml:1ii 
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/PTT-f m%i&fttik& xms $ v n § „ 

(bcg) , ^a^e^ wy— ^ (bcp) m&m^z.&m$k^&z>o 

%fto fcFil - th-£ X?£ fc„ 

4) M^e^n tf^oB#M^Pi-s^5l50»f 

o^fe^Tl^^ (#p5Fll-243950^#) N ilji{b-et 5 »5 =i ^ b 
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Y*/?VT% /t^^^f (FOD) »jaSffij5SiU<^-e&!3, 
6>ttSEFOD©3t^HF-«:^iltb«#UTVN« (#H^P10-201473#^#) „ fcfcUfc 

3) T/^^y^EWJ^ 4) i^^n^yw 

^ y Vf&a-^<D#UB *r»&ttfclMT? ft £ r. ©RjfcaKfc^fc < kit 

* tc r * = if y^oi* ^ fiAsox^ffi v n 5 t $*ift-e $> 5 ^ y P ^ r — if ^ 
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$j i fij^T-r z>mmxh 5 . ^^mt«sv^^ofc 0 ba»Lfcas&:*3s 

b (DftiftK X X> Mftte - ^BCP(D^t4^GA^NGA-t?^^ 5 % NGA# 
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4) ^t^e^p \?^(DBwmm 

srifciot N5fcig J: 5 372# g o y v 5 v ZitixD 7$; Hfceifei- sr^ci 
^MFODte, ±m<Dj®%,K&^^T?j:£nfch(DX\ FOD^ov^TiB^rj^iB^J, 

#-§■ i cot ^ y ^ia^ij372#co y *?^&w]<dt s: y KfcMfc-t-s ^ita?) Hftt 

^ y ^KJStt^^^cbfc^MMF0D-efc§ o MB^J^BH^I## 1 (DT % y W®m372 

* (Bacillus) JR % T^^/V^V^ (Aspergillus) N y (Rhizopus) „ 

y r>J\(Penici llium) s ;* b 1/7° b -v-f ±^ (Streptomyces) N *?~7^xi=iy$) 
^(Staphylococcus), ^D^MJ A (Clostridium) „ V S J s^Z (Lysobact 
er), -7*7 (Glifila), ^Q: (Yeast) % b V ^7^? A (Tritirachiura) , f- 
— (Thermus) , ^ 3- K^E- T .X (Pseudomonus) s 7^0^^^^ (Achromoba 

4±*m<Dffii$i ! ®)&3k7°vTT--1ifrt f7/^7^y (Alb) ^^5^^ 

XjS, 7^^^I, * b W^b^-fe^JS, b y ^^^^^MfeJfeco^n 
^T— fe^St b^r^ntfV (Hb) ^-rS^ffi^^tv^^J: tJ&^UVS, 
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T— if^tM3rlPU (proteolytic Unit) 5 0 

<mm> 0.6% ^^irW (tOI^}±M) 

<Hs5t?«> 10PU~20PU 

<mmmmm> 20m mmmmm PH7.5 

ImM m^Xs^V-k 
lOOmM ^b^" hV V A 
<^fflt$?> 0. 11M b y ^ n/^H 
0. 22M BT&^MJ^A 
0. 33M mM. 

<*fef^> 

^•uTT—' £8^Srl0~20PU/mlK:fc5 £ 5 fcS**^89KK:TSB!IU Cl© 
Wtlml SrS*»W^Stt»30 < C^*Piai-So *> fe^C&30 c C^D?ab-CjoV>^S«^ 
$£5ml SrJn*.iEltJci04HISJS:#JfcW5ml SrSSJnU^Sr^it-rSo -^<£>3;;£3 
0°C, 30^JpaSrttttttJRSr««ft**, ;HC#5*RN0. 131 (9cm) T?tfJiI<HTV\ 

5o tt&2ml £0.55M b U ^A^5ml % 3 ffif*R7^U ^RSIlml «riB 

^L30°C, 30#SJ&|ft660nm ©KateitSrffllJfe-f-So B*f^fflSrfTofcK3tft**6>^' 

j^50PU/ml ^liKbfclllg^«*|RL2~50PU/ml <D— 3g<D*r$Wgp2*&J#o 

|ft^7 0 n^b-rs 0 — ^L-^n->i^Sr0.2Ni»l!:0.01% cD^gtd^|?b^-(Dlml 
R10. 2N«10mliB k. ft t (D n v- tf5 p V ^«j^9. 09 ju g / 

ml) 0 ®fP^^«2ffll t0.2mmml [C^^X *M*b±WMimfe&ft 
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t5o 

b< ttlO~10000PU/ml©«^T?fflV^tf j;V\ 

mir%>W&<DMh_'LX^ ^^Uy (Gibberella) m, T^^/l^/l^ (Asperg 
illus) I, (Candida) JR, ^n^JJt^^ (Penicillium) I, ^iMJ 

(Fusarium) JR, l"=e=- (Acremonium) JRXfi7*^ U ^*v^f if * 
(Debaryomyces) JR *3fe©FQD^S^»f fetlSo 

m-tZ>&&G>Wk LTfi, =U^f!)!)A (Corynebacterium) *5fe(D^* 

Skin, T'dTT^^^feW^WttltU ^oS£»cl® 
jfiWft'&W*©^!^ UTf*, jtfK-?*l^#^M^ hT 5 >-^-^rv-^-if (R-FO 

(R-FOD-I I ; jfi-f b^ttS) ^JffeilS. 

R-FOD-IKDfc t £fc5:71f >J !>A • ^-^rv-^*VPAIF0-9972^S5(5COF0D®e 
SfefeftDNA&ttfcfcJU PCRfe^/N-f ^y ^Vif-v-a ^«fefc£-C#»LT#£>*La, 
J&J! LT % £ V n LffMfc#&l»&Jiifc«:feffl LT «fc V\ * fcM^^fc: «£ 5 
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(DO%%&k£fr2>h<D\^ MZ-ft^-TTj *$>(Djjm (Maniatis, T. , et al. 
Molecular Cloning. Cold Spring Harbor Laboratory 1982, 1989) TfTISCD 

ftm vtcFomfcTK^&mA-r % i/j? w ^mmmwTK^ n z> t 
mmm.m&xm vtcMmm^KFomB^mA v^r^>^>-^ 2? com 

±^(O^m^i.^>XmX^tlf^F0D(Dmmn. (Sangar,F. (198 

1) Science, 214, 1205-1210) X^m&^A VfzAfc^ (Dm.^m^WM-t 5 - 

^tc—m^m^^VfcWiyy — h(D^m (Zoller, M. J. and Smith, M. 
(1983) Methods in Enzymology, 154, 367) \Z. £ ^ilL^m^W^X^&fDmM 

@k±mbirZ>m&ia-ilgt • AC. Agt • XB*if^^-^^^ o ^/ Cs 7°^^$ 
K^^-iLTft, 09*.ff, E. coli^te»^^i-S«^^tt^^^5 Kp 
BR322, pBR325, pACYC184 s pUC12 N pUC13, pUC18, pUC19, pUC118 N pIN I N Blue 
scriptKS+, feW^^i-rS^-a-^^pUBHO, pKH300PLK % Wffim&ffi3E.bT 
-5#-^^(4pIJ680 N pIJ702 % ^®#i^i^^^7 n-^-T-f?^ • (Saccharom 
yces cerevisiae)^^^i-5#'^^ftYrp7. pYCl, Yepl3% 2f3&Sftffl-C$ 5 D 
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mnt^, DNAy tf—nmmK£ vnmiz.ftoxm&Z'&ti&z^o 

i-5flfc£*J©SHK E. coli DM. E. coli JM109 S E. coli W3110, E. coli C60 

^ . f-^y^ (Bacillus subtilis) ISW1214& £\ 2^ffifcJR^3#£l4&0>S§£\ 
^ bk/b^t^ • V tf (Streptorayces lividans)TK24& £\ ts'^o 

VSClfc**aM£Jl-C#<5o 

fa&5\z.vx&.m&tiit&mpom. m^<Dm^ttm. tf^m.m, x^&mm 

*<-DNA£rO. l~10Mg^*J"L N fMIE#*«:iRjl~10U % V 1f|t)300U, ^ 

T • 3 U JM109-pcmF0D3 (FERM BP-7847) , *5 £ tj?pcmF0D4^#^"i~5^fffe^^ 
^ N ^v^y t7 • =i y JM109-pcmF0D4 N jo J;tJ«pcmF0D5*fi^i-S^»(Et^ 
£4& % ^v-^y tT • 3 y JM109-pcmF0D5 (FERM BP-7848) tf^f ktL-5„ -tL 

fc*5 % ttftaac^* y fc T • a y JM09-pcmFOD3&tJ^ y t T • a y J]|l09-p 
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cmF0D5te, &\z.5pfitl34£lR 16 0 \Z 0 *l^iJ|o < f^rfOfQT @ lSi&l^^:^ 
■^tl>Sf£#-^-FERM BP-7847^.tJ?FERM BP-7848£r'f\f--^£tlfc 0 

mw^m^±^<Dmmmm^<D^m±m^n^Mvxtnmm t ¥^m^i'r 

y^n— 5^ b-x, v/VF^, 7-9^ ^ v Steffi $tL«o 

-rtbitx<, e. coiio^, »tfrm2~48B#ro@£-efc<5o s&a&pmsi&fls^w 
6~8@^-efc5o 
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So 

50mM h V Xiff pH7. 5 

0. 03% 47^/7 ^ tT y -y (4-AA) (fPftfrE^ffiK) 

0.02% m%n~m±w 

4.5U/ml ^v^—if (POD) (^^-rtfcSSi) 

1. OmM a E -V-y/V? f S^W,- !7 v^Sg L < 

Hashiba H s J. Agric. Food Chem. 24 : 70 N 1976 £XTZFL N FVi 
»i"o ) 

Ufc«0.02ml^&LTf#L, Kj£«rM*&1-5o Effi^lO^SJS 

0. 5%(DSDS^2ml» LTKJ&%#lt U }fc&500nmCDP#3teS£$iJ^1-5 (As)„ * 

itzf^-y? t isTmmm<Dfrt>vfcmm7ko. 02mi^ m^xm—^mi^n^xm 
ytm&Mfe-r & m „ r ©aa* re/a <om.%m. (as) t w^eMJt (aw 
(as-aw &*)mmm&*>k#>z> 0 m^x 
wyt&k^Ltcffi&ttJkmkvmte&m^ 37°c-i ^rati tim>i<omm^ 
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mmm± (u/mo JAs-Ab) x M xlx 2 

12.0 0.02 10 B 
3.02 : &Rl&ft&<jal) 
0.02 : ^»^«(ml) 
10 : jxJ&H#ra 

2 : il^b**2 frf-fabA-Ak. 7 m / -/l^^Lfc-fepjf 1 

12. 0 : 4-AA-7x / ■ — ?V(D % ]} ^;V^L%^Wi ■ 
B : BNfttO^mfflf* 

(1) K5C#H'I4 

ZFL 100% 
FV 0% 

(2) I&fcfftB 



7;^ b^7?/i + 0 2 



+ H 2 0 2 



(3) ^4 

^^^O^^A^Sephadex-G-lOO^ffiV^fc^ 7 i^A'MafiSfc'Cs 0. 2McDNaCl^ 
^TO. lMOy^,^«^ ( P H7.0) ^m-WMt LTSlJ^Lfd&JI, 48000±2000, SD 
S-PAGE7? {347000 ± 20001? -o fc 0 

( 4 ) ^tt^: 

=ar-r]JTT>-7^-^^ h ^m^^MMMM^mmK £o~C 4°C, 700V<D5£«J± 

T40R#lliI«LfciL #HU #Hf^O^*?S#^?il^bfc:fem> pH4.3±0.2f 
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(5) Kmlit 

50aM(D b V (pH7. 5) 

0. 03%(D4-AA 

0. 02%(D 7x/ —IV 

4. 5U/ml<D^— if 

3. 4mMC0fi^^ bfCo 

(6) M3SpH 

fflffB©#*fiHtWfeffi^VN, SiS^^(D50mM(D b!;^-^m|g« (pH7. 
5) K:ft^T100mM<DftSfciR«f»t (pH4. 4-5. 4) , UVifft (pH5. 6-7. 9) % h 

v^-mmmm (pH7. 3-8.5) , ^^n^v^^-^m^bv^^mmm (p 

H8.0-10.3) (DGr&WW&B^Xmfe^lt. ^ pH7.5tHft^:<OSH4Sr^U 

(7) pH^^tt 

^*0. 5USr*^rr SO. 5MCOM5gpH^H!l^-r S £ % teJSV^#5Btt«iS0. 5ml 

^4o°c s io&mmmvtz^ z<Dm&m&&mm<Dmm!iMmz^xmMvt' 0 

£ ©Jfe^ pH7. 0-9. 0©*fiffl-C80%6JUi©flH4*'«WPb-CV^feo 

(s) mzfefe 

*«*0. 5U&0. 2M(£> h U ^-jttBMSiffft (pH7. 5) « L, lO^Rgipfft^ffl 
(9) ^ig?£S 

40mMO b y * -Sffifettflfift (pH7.5) £JBV\ fg-^fflU^^felCt^V^, #*BJ?-?10 
^BQSJES^^ 0. 5%<D =7 V V /UWtWt-f- b V $ M> (£ITSDS ^2mlT 

#Cfc x F0DfcoV>TBB?iJ*^!l#-J§- 1 COT 5; / BftS^J372»© U ^^^07 5 
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* L < mT § itrfcg^StFODa* iNf,^ § b \z.f&m. \c te^FOD<D 5 % * IB^Se 

ia?u#-i§- 1 ©t 5; y msB^j372#o y^y^fy^b77^ * >\ y 

0. 5~200U/ml s 0jg^ttl^5OU/ml-efc5o 

^y ^&«j£^5<m£^fcl:^*>*U*£< , #!JxJ^ o.5~200U/mU #f3I^ 

fil~50U/ml-t?fe5 o 

FOD&ftm £ S Mltezk* ^4-7$;7yft 1 !J>' (4-aa) as J: t» y 

3 — y ^ K(N, N-Bis (3-D-gluconamidopropyl) deoxycholamido) U < „ =t 

—/HIT 5 LTIt fclfctf, igi-3-[(3-;l/T5 K7°nt»^Wy 
•^E-^^j-l-^n (3-[(3-Cholamidopropyl) dime thy lammonio]-2-hydroxypropa 
nesulfonicacid) N [ ( = — /KT 5 hVo tf/l") i?^ ^/WT ^E-^]-2-^ 
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/{ Ko^r i/-l-y° D /■? 1/ (3- [ (3-Cholamidopropyl) dimethylamroonio] propanesulf o 
nic acid)^U< n\?Xjf/ls^-t* K^ntf/Wa — 7$ K(N,N-Bis(3-D-gluconam 
ido propyl) cholamido) L-V \ 

-Wffl'f'^^n^y (D^ffl^+^x.fe^54-t?fetL}^<, 011*. rf 

* 7t mm ^x.(f=>^t/^yA, ^ ^ 3^KtL<s^^^ 

ffiv^^iai^rfr^LO. oi~iOmg/mi, o. oo5~5% (D«-e^i~5 £ b$m 

^fc-etb ; eno.02~2mg/iiil N 0.01~2%(Z)M^ffl-r5- ttimti b< ^ 

$j £ t^i-^ r ^ ^ 1 #u t^ii g-f % & ^ *b itt $ ^ § ^ o t? ft v \ 

(n^m ym&iwm &mfz>tiz>o 

ffli£.!%}£i3fc(DAS0x(Dm t VXl-iT? Wlr — ^A (Acremonium) *5fe (MitM± 
LT^^/V^l^W. (fP3tl«*±S0 176mg£EDTA (I?— 4k^M&#M) 37mg£lm 
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M^^lOOml XWMir & „ 

jfctDm^O. 2N*iB?7kl«3. 0ml£» bT^^r^ih U $t:ft245nmCD?Mg£r$iJ 
^1-5(As) 0 ^fc^^ i: UT±fS(D^^lml^/J^^^AtL N 30°C-5^ 
m^mUt\ML.fc^ 0.2N^7k^3.0ral^»UX^^#ihi-5 o jgiiMf 

(D^*^ffi»P^^(As) £ ft©i^g(Ab) (DP^7t^(Ab-As) £ «9 g#*?&t£3r 
7ktb% 0 30°C-1 ^-^^lMmolCOT^^/^tf^^^t KoT^n/^Vltt 

/TT / ,\ (Ab-As) 1 4.10 1 

ISft (U/ml) =- -x-x x— 

10.0 5 0.10 B 

10.0 : pHl. 0(Z>##-^T^=</l/t-^^CO245nm{c:^^§ 5 P ^vl^f-PM 

5 : ^jSHtFeg (rain) 
4. 10 : M^mft(ml) 

• o. io : Btmizmvtcmm&nmMi 
b : mmm^mn^m 

-r § wasted a#-e t ^m^*^ i 

<, #llxJ*ilS0. lU/ml~100U/ml, b < «lU/ml~50U/mlC9^T^ V^f^ 

<tv\ 

34-(2-t Ft3^v^/w)-l-t°-<-7^/v£^fc^v^^Ji: Utli, TV 
(EPPS) % 2-[4-(2-t Kd ^r^xf ;k)-l-t°^7^^]x^ 
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^X/ls&l/Wl (HEPES) KD^rv / -3-[4-(2-t Kn ^v-^^/l^-l-t^^ 

*?z=.A']'7'n'<>'XA'$0& (HEPPSO) ^<D4-(2-t Kn df^ai^vi^-l-fcX^S? 

^ V^(ACES) „ N-(2-T-fe bT5 K) ^ 5 7 v 5 !^ (ADA) „ N, N-tf X (2- 

t Kn^^x^)-2-7 5 / ^ ^;*/l^>^(BESh N, N-tf^ (2-t Kd^Vx 
yVi/l' (Bicine) , tf * (2- 1 Ko^r ->^5vl') ^?;M)^(tFn^ 
^ ^ ^ (Bi s-Tri s) N N-v^ n^^f ^-3-7 5: y 7° n ^ /V/ft l^m. (CAPS) x 

n ^3r-^7P-2-T ^^/V^ (CHES) „ 3- [N, N- tf ^ (2- 1 Kp^ 

;i/)75/]-2-t KP^-^^n/^^^^s^^SfeCDIPSO), 2-^7^ !i /x^y^ 
/l^>-^(MESh S-t/vyj V /7°d^^^7V^^^(M0PS)^ 2-t Kp^^-3-^ 
;V7^U/7o^ /Utfc V Mfe (M0PS0) % fcV5 ^ 4- If* (2-3i ^ >< ^ 

(PIPES) s t^<y 4-t* (2-t Kn5r->--3-y 0 n/N 0 V^/WlN^^) (PO 

PSO) „ N-hU^(t Kp^>^ ^/V) 7 9VW-3-T $ / 7n/^y^;^ (TAPS) „ 

2-/N^r Kn^y-N- h v (t ^-/v) y ^vv-3-t 5 y ^n^i^/v*?^ 

66 (TAPSO) N N- hV X ( t K n ^ v-y ^-)V) y ^/W2-T 5 7 ~f n yVsfc ^ (T 

ESh N-[by^(t Ka^f/u)^f-;l/]^y i/:x(Tricine) *5 £t£ b y ^ t K 
P^W^y^^y (Tris) ^fe*ffc;h,3o 

(Tris) RZFt'^i/^-lA-^X (2-t KP^y^P/^^^yl) (POP 
»5mM~500mM(D|ftST?^ V «fc V\ 

i> y /v-ifEH-t- h y <> a (sds) . y ^i/^ w^r 
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^-SUV^S-S^Sr^r-rS^^t LTte6, 6' -^^^= = ^^m(6, 
6' -dithiodinicotinic acid), 3,3' ^-^7°n h°tyt(3, 3' -dithiodipr 

opionic acid), 2,2' -iff-^r*?^ ]) ^/^(2, 2' -dithiodibenzoicacid) , 4, 
4' -i^t^*yy(4,4' -dithiodimorpholineK 2,2' 
6' -v?t7f;V^/V7>f K(2. 2' -dihydroxy-6, 6' -dinaphthyl disulfide;DD 
Dh 2,2' -V^ir^^V S^<2,2' -dithiopyridine;2-PDS), 4,4' -v^F^^t 0 ' 
Uv ? ^(4,4' -dithiopyridine;4-PDS), 5,5' -^f tt^ (2-- f n^gf ^) (5, 
5' -dithiobis-(2-nitrobenzoic acid) ;DTNB) „ 2, 2' -v^^tf;* (5-~ fnt a !) 
vV) (2,2' -dithiobis-(5-nitropyridine))^^fetfbtLS 0 

~10mM, 0* b< ttl0/iM~5mM(D^t^-effiV^tf i < . -^^Oji^-T?ffiVNT 



19 



WO 02/061119 



PCT/JP02/00721 



V\ 0* LV^^tf>#j|£ bt(4, 0!lx_fcfM?i?O. 01%~30% x L< 140. 1%~2 

=i— /V<DMb Ltli, y/UfhwK 1 — A\ bWNn— ^y-feU^ 

t Ltd, ^f*#^^/>^< t>mtT *jm\^m-t%mm(Dmm&T&%ii 
^zfawx-htim^tezfemx-m^xh^ , mcmmzmt£<DWMxi%ft*p 

t>3^y©^ iiifro. oi%~30%, 0* b< {to. i%~2o%©*£-t?fflv\h, 
<D»b^ e waoSfflia^^t^tt st«^<:ov^t h\ 7'dtt -if £r 

■So 

^WftyofT-ffi^ AS0x s ^vTT-^mm&Wj&^^fzWk 

m\ztez3: ?m'gmMisxm\iirti}-££v\ 
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8. 5(^«f^fflOfeSP0PS0^«^^^i-5 ^ £ ^fct}5fc N P0PS0©jtltm~100m 

6f Wi'^U#5jggtt^< ; 100 ~50^PU/ml ;&5#£L<, 500 
~10OTVml ^ £ «9 0^ UV\ 

^ n ^ v ^i%5rmn m k^^tt —nm.m%k aso x , ^ptt — t? ^^k^j t 

(Dmfy&trttt LTIi, $J x. fi£ ^ n ^ y ^^jl^ W ^ ^ n 7^ T -if Ifi^J t U 
T^E^-3-[(n— ;V7 5 F7°n tV^^^^jy^^tJ-l-^n^y, 0. 01%~ 
20%, B~£V< {30. 05%~10%, ^7/^^^ft5feT^37H^^^-^^^-if CSC 
jlitti) , 0. lU/ml~100U/ml, 0 * L < telU/ml~50U/ml N ^Pf7- ifgcfe 
{b£fl £ f;V7;v*t^r^ KO. 01%~30%, 0* b < f*0. l%~20%^£r 

0% w±(D^t4^i-M^pH6.5 ~ioii£<, Rjfc<Dpnm.5 ~io&3iiR-e# 

5lft^-e^rtbfU:< , 0. 5~200U/ml^£?£ L< , l~50U/ml ^£I9 0^LV\, 
^M£J1V^^ 0.01%~30%, ^^L< «0. l%~20%(D^-rffiVN 
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tlpH6. 5~10, 7~1 01?ii^< W5-^^^l»pH7 
~ 1 0 %MUVtiM&)^m(DWz.\t 2 0 ~ 1 0 0 0 mM©l«|JIf^» 

tiflJ:v\ -^7°n rT-if tt p h 7 OT-e^tT^s ; i %l2pm<v 

p Hf± 7 siT%mu i s*2ts «£ v i>ym#}&mm<Dmz-ft i ~ 5 o mM»j 
mm&miRv, m^xm^t^^ f-^^^iy k i ~ 5 o %mst<D7°tiTT 

u^y/pif#ymw5m^x7 u ;pm. &v yf—jvT^—tvm™. 01-10%, 

£?iI^m0mM~lM, #J?U3c h y ^ ^y V>--NaOH,M 

«»r$U K(D^«^(7>10n 1 M~2M, £?5g^fi20mM~lM, #®B5J8? 

jfck Mfctfrs^fb-*- b y ?aoo.oi~io% n 05ii-f*o.o5~i%^jii:»-r^ 
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- y t-w= f nr f 7 v^, wst-i, 8 (&±mMk¥ffi 

^4 i?>wmt$mfr®Lm-*smxfo<9 . Mcfcmtvx, n-x^/wn- (2-t kp^ 

^-3-^/^*7" n fcVP) -m-h/Wv 5 ^ (T00S) N N.Ntf^ ( 4 -^/Wft-y n fc° 

/V) -3-y^/vr^y ^2tby <7.mtodb) («±RiA^^w^BfttM) ^^*f 
/u) -4,4- i** (vM^/KT^y) yfyx.—jrvT $ >- (DA64) % io- (Tj/vtf^ 

^f^75 /#/l'tf^;l>) -3,7- fcT* (^W^) 7i/f7^ (DA 
67) (j^±fnft«tt®) W^ffctbSo 

^&fc:f^ ^b}aotf3t^t5M, w^rf^^y ^SK 4-t 



23 



WO 02/061119 



PCT/JP02/00721 



#1-%&M<DmW&feJft*SmX*h*) , M*-t£7=-V 3rSl/ffii£fc4$ 
Sfe^ h y 5' -i^rtf* (2-- h o^S#gfe) SrJB^S^Kira, BCP 

<£>^& fcj^BP £^ X. ft V ^ «£ 0 «3t J* (OmffiWiW 7L HT 1 ~20mM£ Jl V ^ 9 ? U A' 
fiKSft**- h y ^ AO. 01%~10% s 0* L < ttO. 05%~5%^5, 5' -v'^tf^. (2- 

aj£/B*&j^fctfc#$fto. 001-0. BmiSrJq^., 37 < C<£>!&£lCTS& $1t\ 1 #>f ^ 
>--BCP(D^-fe(D^ttJ«®JRtl^C^600nm#3fi-efc^d^, 550nm~630nm#5£-Ctfe 
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[01] 

[02] 

W ©HW 5 Ki^J < H b (4g/dl) , y?u7*y i/StX^f n-fVl/I 

[0 3] 

*»M©IUfe^l6 fca£-^<ttffl2T/^5 y©S!)lii!ii^t^77-ejb5 0 
[04] 

[0 5] 

*&w<Dmmm 1 1 ^*^< /dtt- £o^^^£i-^{b£ij«<z>^ 

[0 6] • 
[07] 

^^^(D^|}i^!|2 0CQ7°y^5: Kp cmFOD l^bp cmFOD 5fTO* 
[0 8] 

v ^^m^itm^v >mffl»feRj&fctfEm3sRj&fcte*5ffz> 5 5 5 nm 

[0 9] 
[010] 
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1; HSA3£^$£#£; Albumin Human; Essencially Globulin Free; 25mg/mb G 
A%=31. 9%, 7 (FRA) ffi=256 n mol/L [^^ffiK; 

!73-; faM^ttM) ^T^IJ^, GA%»*|^T/V-^^ V$lJ^f+(GAA-200 

0; j&mm-mm±m)fcTmMvt£ 0 

2; G-II, IIISKIS^ FRAj[t48 ^ mol/L [Globulins Human Cohn Fraction II, 

III ; 16. 9mg/ml (v-^*±M) ] 
3; G-IV3S:ff?#fi^ FRAlil:26/z mol/L [Globulins Human Cohn Fraction IV;6mg 

/ml(^^V%fcM)] 

4; G-I^JP£$u FRAiS:77 n mol/L n >^; glovenin-I ;;fe^n :/ y ^ 

M^J(^ffl^n°p%hM)] 

5; HbSWIS^; Hemoglobin Human; 55mg/ml N ttfb^^^n tf i/2|8;HbAlc=4. 
5%[-S/^|±®;HbAlcfa:^^k^^&^D tf^fhOW;*-— h^— y^v-- 
HA-8150 ;MfP^-^^±»)^T^JfebfCo 1 

7^M^>\ fOTfeMUftiM) icTW/£bfc 0 

HbJ^fDXfCI&^OO^ 1, 7"P 7"T-if|«100mg/ml cD^^^^^r ft 

1M h y *Wmm (pH8) 10 I3r JK ^ b37°C-30£-£Ofr l^JHK >7/l- b77 

y-MC; 5 y ^TttiDTiMU ^^n^T-^KJ^^^b^ic 
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— ^HbSK^«^#^ttSK^150 jx 1, t^T— if ^200mg/ml (D^ 

& ) ^60 /z lXtflM h V XlSffiffi. (pH8) 5 /z 1 & < m& U37t:-60^-SiS $ 135" 
I(^h77y-MC; ^ y *°T*±M) T^ii U «^7°n ^T-ifKJ&f^ 

50mM b U ^WMW. pH8. 0 

0.02% 4-M(?P3feM3l%tSSD 

0.02% N-^^vV-N- (2-t Kodf- ^-3-^/^7" n t:VW) -m-b/W 

> 5 ^ (toos) mXikmR9Zffi®M) 

2U/ml R-FODCBfb^tt^) 
5U/ml P0D(v^^i±M) 

_hfB*£teT 5 /»S!|jfeSJS?ft300/x l4r-fe/Wc#&L3rC-3#|HK v- 
a >- U555nm^Sy^ii-S (A0) o j&lvCT'n ^T— ifSJfrlW30ju lfc^&fl L37°C-5 
V^^^-v-a ^L655nmSr3B3tt"« (Al) 0 * 7c ^ n ^ T -if SiSi&fSf <£> 

5„ TT-wmtm S St— ©tfUB ^iS^^^btvTt iTSiftS. 

A A= (A1-A0) - (Al ~? =7 >- ^ -AO:/ 9 ^ ) 

pH8. O^jotj-Si^^^^n^T— *&(OTfr"7% ^P^yy, — *^nET 
i'— ©flUB (A A) trS? 1 



27 



WO 02/061119 PCT/JP02/00721 



1 #«^n^7-^©#tS6Rl!ltt5^ffl (MtiL ;mAbs) 



y M y y J vi>fhtyb 


rf~i sfe 


A A 


HSA 


GI 


Hb 


^/i^^^y"^— ifA 




<1 


50 


13 






<1 


21 


<1 






52 


25 


9 




rail 


11 


15 


<1 


dee h y 




25 


103 


7 






52 


100 


17 


#A^=3r v-^y^y — if w 




7 


18 


1 




s<s<^y 


15 


5 


<1 






90 


84 




» IX 




33 


12 


<1 


w XXIV 




172 


91 


2 


// XXVII 




93 


88 


27 






92 


49 


17 


Oryxes 9— S-22BF 
// -90N 




168 
136 


51 

44 


24 
5 


ifSP-4FG 




63 


37 


9 


G0D0-BAP 




37 


31 


14 


b 3^— ANEP-160 




130 


47 


23 






133 


50 


19 


^IbT'otT- ifNAK 




180 


18 


30 






20 


22 


33 


XXIII 




49 


27 


11 


7 — /v — ^h^f A 




59 


17 


25 






37 


20 


< 1 


7P7/ gta 




A A 

44 


16 


19 






76 


35 


27 


FP 




37 


7 


11 




y yv-?* 


<1 


18 


9 






<1 


19 


1 


— - tf 






152 




y y y i — / i /V-L » 




112 


125 


41 


// XXI 




75 


35 


11 


// XVII 




<1 


20 


<1 


7J/l^>v-^y 0 ^y-ifY 




2 


14 


4 


y 0 t2^^-— ifK 




79 


45 


32 


T^y^y^y*— ifT 




<1 


18 


<1 


y s^c^ Ky°n ^"-if 




24 
13 


3 
26 


16 
7 
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G-ivmwwm f <om\M e w .-arr s ami r* ^ 0 ^ n 7- t — ^ t> /h s v ^ u < 

£fEfoUfc 0 ^ 1 J: 5 tT^^/^/W (Aspergillus) m&$i(D7°u 

J: oTJL?fX«JflL#f ^(DGm b < ^iL^Lt^JfiL^^OGHbSr^J^-r^^^rn 

MMW 2 

tuffiHSA^®^{c:i^V^f^^^-r^C2•^T— if^^7°XXIV (v^>*tM) £ 

R-i saft^if^ig 

150mM b y v-Viff« (?P5feMmi±M) pH8. 5 
2500U/ml ^^-T^XXIV O^flbK) + ^P^y^il^l&ft 

Am®PJ^^->-M^tt^lJ;l 0 /o, = V#^y VA;0. 21mg/mb 

^ ^ ^ ; o. 1% N ^- ^ ^/v ^A- avK; 1% ; IH Aft^W^FfttM) 
R-2 If^bT 5: 7 H$iJ^f£H 

150mM h y */-yfflgm (^%Wm±M) pH8. 5 

0.12% 4-M(MM3l*±M) 

o. 08% toos m x^m^mnm) 

24U/ml R-F0D(jS'fk^X||%h^) 
20U/ml POD O J?^±m) 
R-l I6f MI^I^ ©ft^r^^wViT 5 K^bTte. t^^=i^5: K 
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l; HSASftlt^; Albumin Human; 40mg/ml N GA%=10. 5%mytHMttMl 

=i—, ftftfflg&M)te.XW&^ GA%i±mkT JlsZf * >$J^fh (GAA-2000; 

2;y^n^U ^8feMSJ$§Jj£ ; _hfBHSA£«^fc y^n^!)y [7 Globul ins 
Human (V^V|±M) ~7 f^P hi?** >"fflj[34 /z M] 17. Omg/ml^» bfc 0 

37°C^-f ^3^^- h $*bfcR-l;240ji lfc3ESt?S» (HSAXK**& G-lSSP£ 
$00 8,ul£«]U 37 < Ct?^JC&*-0B^b, !ESl(c:5^#tc:R-2;80/zl^»Lfc o 
R-2»ftj#^546nm(D«^^a'J^b, * (Dm&Wtytg&ib t VfH 0 £fc£JC<£> 

= (AA(+y ^n^U ^) - A A (HSA) ) / A A (HSA) X 100 (%) 
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2 puzfv ^mfofote^KTT^m^M<Dx? V—^l/Sf 



« I f * # 


(%) 


(D§tm (%) 




— 


23.8 










1.0 


23.0 




1.0 


20.0 




1.0 


19.9 


i^-3-[(n-;l/7$ K^otf/O^f/WTy 


1. 0 


17.9 








lilESft-3- [ ( — 5 Kyatv^^f/vry 


1. 0 


18.0 










1. 0 


21.0 










1. 0 


23.2 




1. 0 


16. 5 




1.0 


15. 1 




1. 0 


23. 1 




1.0 


22.9 










1.0 


16.7 




1.0 


23.2 




1.0 


17.8 


^: CD fife, 








0. 10 


7.6 


=t^^-^y 


0. 21mg/ml 


14.9 




1.0 


18.5 
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< SlEife-3- [ ( = -;W7 5 n fcVv) v> ^ f;V7 ^^E-^^-] -1-7° p/^O^p^U 
VJ&&3^R 1$ ft 7° n x T -if Pl^m > 
i^r^/PTT- if£rfflv\ «i-3-[(n^7 5 K7°n tV^^^T^ 

R-i m&mftmmm 

150raM hy (ft3fe*«2SS*fc$!D P H8.5 

2500U/ml ~f n -r T — if * 

1% fi(Eife-3-[(=a— ;V7 5 Kr^n ^^Wy*^t]-l-7 s n 

* t c pt7- m^y ^v^-if22BF(PHm/^^--r b y -th^h 

^077- if #4 ^VIII, 7°n-rT— ^^^T^XIV, 7P77-f^ 

r-2 «r ^ ymm^m 
<s r «> 

MMffl 2 icm cmiM^y ?n ?*V yia©ff 'W-3-[(^^7 5 K~7°n 
t 0 /v)^^^/VTV^^^-]-l-7 > pi^V<D*ffT^.t^#*#T (ayba-/i/K 

*3 gi-3-[(n^7 5 K7°n tV^^^^/WT^^^l-l-^c^^^^n 



yy ^51TO^7°n-xT-ifP£^m 





(%) 


mm (%) 




^-yac^^— €22BF : 


0.0 
1.0 


20.8 
11.8 


O 
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0.0 
1.0 


20.3 
15.6 


O 




0.0 
1.0 


30.6 
20.6 


O 


/orT -if # 4 7°XXVII 


0.0 
1.0 


28.6 
19.0 


O 



igz3frb$-fr% X Mc^yrn^— £22BF, -?xi*rT—*£ Z rTVUI, 7°v^r 

mm & m t>-rm$j -v & $ r t & m h &t & o /t „ 

r-i sas^i?^ 
i50mM h v u>mmm (m%mm#M) phs. 5 

2500U/ml T'ofT —if ^ 7°XXVII ( i/ ^*±®D 

1% i»-3-[0-/VT ^ F7°n fcW) ^ Wy^^^^-M K 

R-2 igftbT ^ / MJ^I£|jl 
MM 2^ IDC 

1 : HSA*|C?« ; HifeM 1 £ ID C= fcbjfttWA 0g/dlT?JiV^c o 

2 : 7 i/n ^K^R ; MMM 2 £ ID C 0 

3 ; ^ n ^ y ^ivmmm ; $mm i £ m c 0 

HSA^S^(4g/di) % yfvfvi' ( vG ) ^^a^yviv (GIV) K5f« 

a. 7 g /dD wo. o, o.5, l.o, i.5, 2. o{%m^(D^m&mmvifc%iw.m&%:mwi' 
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it 0 mm-t$mm3iz.mZo iKL-RSki.ommmmomw\^^cvm^tm^o * 

5££*ltv^ r i j^w e*efe5o *fcHSAi. of^-eiicvl=o. 9% t jytfft 

R-i sesi^Hmm 

77mM hV^WiWm pH8. 0 

2500U/ml 7°nfT^^^ 7°XIV( i/f^ftM) 

l% SfEB6-3-[(3— /ut 5 F^n \f;v) v 5 ^ f/VTV^^tl^-zN 
^ K n * */-l-y° n ( */ ?**#m 

r-2 ftfbrS/iftiBjaass 
<aM£> 

HbSJC«(4g/dl), y ^n^!JyM^n/!j >-lv£JC?«(l. 7g/dl) ©0. 0. 

o.5 % l.o, i.5, 2.Q\%mm(DmA%mm^wMM^mm^o mmts&m 

1 \z.m Co ffibHb l. 0f§^^«lOlUPJ^UCVfit^lt^ bfco -twjfe^SrE 2 ^ 
^£*LT^5 £ £ &m&X*hZ> 0 4fcHbl. 0fifiit"ettCVl=2. 0% t 
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MMM6 

R-i m&wftM^M mmm4Kmc 0 
<&mm> 

jk?f A) * *|^*Ff &#Jd&Lit GA%=32. 9% ; T 5 ^ftft 4. 3g/dl 
jfitffB) * {Stif^lfirflt GA%=16.4% ; T tV^ %^W& 4. lg/dl 

* -LfEjfc^A) tB) t 5:10 : 0, 8:2, 6:4, 4:6, 2:8, 0 : KXDfU-g-C 

r-i s^S^msH • MMM 4 fcP C 0 

R-2 mtr ^ y »J^f£l!l H»!J 4 p c 0 

<mnmm>- m^mm^m lmfc 

*m^**Jlia.»14|ft#:S:^V^38MK:3i<3< SNif&fc, <k&tf>HPLC&<z>*B§5£r 

5t^Cfc 0 i^HPLCfe<DMfe», «HbT/^5 >-f+(GAA-2000 ; T-y WtDt 
fbtt«Kbr/^$^*i:, f@M«Cr=0. 991 ± v^gjH^C, 
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150mM pH8. 0 

2500U/ml /btT- tf^-fr/XXIV (i/^V%hM) 
5g=U< te^n^— if (^^-vttM) 
lOU/ml T^=»/^tf ^i^^^-if (A S 0-311 ; ^#$^±$0 

«^^MT^=i/H^^^-^^^-if (ASO-312 ; jK^lfrft: 
M) 

i?z=.jV~]y°n ^?VifrZ/m. (EPPS) x 2-[4-(2-t Kn ^ris^;^)-!-^^? i? 
zz.jvl^S^jV-fcl/'m. (HEPES) \ 2-t Kn^^-3-[4-(2-t Ko =3^>o^/^)- 
l-t^y-^n/Wl^ci/N 0 ^^^*^ (HEPPSO) N h])^t KP^^f^T^ 
(Tris) „ v^-l, (2-t Kn i/-3-7°D/^^^*^ 

go (popso) (u±mA^m%pM±m)Rx^mm mytmm#M) &m^tc 0 

<7^a;wt>it^f^- if (ASOx) <D^«J^>> ; SrfflVNfCo B^c^JS 

mm.- 2 0 ^^##^^©#^^11^ iT^n/^yit^v/^t 4 ©^ 





n*m& (%) 




f ^yOCXIV 




AS 0-311 


AS 0-312 


ASO-311 


ASO-312 


EPPS 


35 


30 


13 


31 


HEPE S 


31 


34 


17 


37 


HEPPSO 


37 


22 


14 


34 


Tris 


52 


44 


55 ' 


62 


POP SO 


62 


56 


80 


80 


■mm 


77 


86 


88 


108 
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(2-t Fa irv'xf ;V)-l-tX7 /D/^Z/V^yi (EPPS) „ 2-[4-(2- 

t Ko i/x^;i/)-i-tV7i;^]x^ y7.;i/*yi (hepes) 2ktf2-t Kn^ 
v'-3-[4-(2-t Fn^^rE.^/l-)-l-t: 0 ^<7> ? — /Vj^n/N 0 ^^/!//^^ (HEPPSO) 

fc&V^y^fc Kn^^W^/^^V (Tris) x S^-l, 4-tf* 

(2- hKn^r v'-3-7 B o ^ /l^tfc >i) (POPSO) Rxm&t £M«£iJ fc/§ V n TzM&, 
/pt7 — € £>##T HlSH T * = ?\> tf V®?^ S^—- if tfs J; t> £5£fc:£=SE L 

WJ«i©if> 

R-l iSf^I 

150mM g-f£BHffiK PH8.0 
2500U/ml ^^^T^XXIV (i/jf-vftM) 

2. omM 4-7 5y7yft o yy (? aimmtm 
lou/ml 7^3/n^^«^^- £ OR^jtelfcJR) 
R-2 WffbT ^ y MJ^f£3l 

150mM WFESmWJfc (^%UM^M) pH7. 5 

6. OmM T00S(PAte«^Fr*±$£> 

24U/ml R-FOD(jia^b^ttM) 
20U/ml P0D(^-*?*fcSSD 
R-l g6SC##¥f£|g^<»«r£!J<i: LTfSEPPS, HEPES, HEPPSO, Tris&^POPSO 

t h^/HL*9§tlt©77 y» (ISMk^±©) lg/dl&gfe&BbT 

% <D *• 3 ^ — £ bfc„ 
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=i/Vlf^ift8^Si«Stt8/il**SJPU' 37<Ct?^J»PMU iEii^5^iH-R- 
mt&lOQ t br T * =t A- tf ^iS^PSSf m» h%h fhfc A Ao&T* A A 24 (D#J^ 

T ^ ^ A' tr ^BfettSOJfe* ft A ©f£#£^;iioomg/di ©*ft<z>*S*fll*S 

9 Id T * =1 /V tf ^St&LSf I fiHtf fcg & K *" fe-f 4- (2- tKndr 

/V) -1- 7 v 5 —/!^ &Wtc ft V NTr i s$.U«P0PS0 V ^ T ^&~24B# m&fefe K h 
WfcfZ < , — ^TEPPS, HEPES&IKHEPPSO& Jl V Nfc4- (2- 1 K n 3f Va^/l/) -1- fcV< 

t? # *#-r 5 swfca e wwmnm^m^ ty-(2-tKn^x ^ a-) - 

^ WiJ 1 0 

< jjr y a TA-:/ 5: >\ J Is If ]) -=iT )\>rf $ >\zMir^ -f n ^ i/^— /w?— r/A' 
R-l. iuMf£3£ 

lOmM Tris-HClM«$t pH8. 0 + #^(DgeK^'|4^Jj5.t^ / /*fc 
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R-2 T;v~7 ^ 

200nM mytnm±M) PH5.5 

0. 15mM ^ o ^ ^ U 

0.3% Tx-100(fP3tMMt±M) 

R-i tff^ai^^osew^tt^j^/^fc^, s-s^^i-Mb#^£ 

b-CJ^TOl) ~9) 3rJB^fc„ 

1) 6,6' -S^tf-S?==*^>'HK6,6' -dithiodinicotinic acid;100mM) 

2) 3,3' -^ft^nt°^yi(3,3 ! -dithiodiprop ionic acid;l00mM) 

3) 2,2' -i? s ?-3rW]) fvVgg(2,2' -dithiodibenzoicacid;lOOmM) 

4) 4,4' -^ft^^y^Ci^ -dithiodimorpholine;100mM) 

5) DTNB (50mM) 

6) DDD (33mM) 

7) 2-PDS (25mM) 

8) 4-PDS (50mM) 

9) SDS (0. 3%) 

D~5)fp«iti, e)~9) mx^m^FM±m 

try 3 7;^5 ^ y ^7/^5 m^skm, &&&&&&& k b 

37°c^^ i/*^-<— h^ntcm^mmm->i60iJ.ucmPt2tii^mMv, zixix* 

II) SrBlBfeSISU aybnwv^Lf', 3femSr*5K:^i- 0 . 
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5 







BCPft 


nmmm 






1 


2 


3 


4 


tR 


0. 1 


0.0 


0. 1 


0.0 


0. 0 


0.0 


NGA 


37. 5 


36. 1 


35.6 


35. 7 


38.0 


39.5 


GA 


8. 1 


7.9 


7.6 


7. 9 


7. 7 


7.7 




43.0 


38.4 


38.2 


37. 9 


40. 1 


41. 3 




40. 5 


36.2 


36. 7 


37. 0 


35.0 


31.3 



OS 5 ##) 







bcpS 






5 


6 


7 


8 


9 


7K 


0. 1 


0. 1 


0.0 


0. 1 


0.0 


0.0 


NGA 


37. 5 


38.4 


36. 9 


36. 8 


36.2 


37.4 


GA 


8. 1 


8.7 


7.6 


7.8 


7.5 


7.8 




43.0 


38. 3 


39. 1 


38. 9 


38.8 


43. 7 




40. 5 


35. 5 


37. 7 


36.8 


36.2 


40. 7 



2' -i?^yty-y ^/VWt, 4,4' -v^^i^e/l^ y >\ DDD, 2-PDS, 4-PDS,. DTNB 

fete, S-S^-a-^^ofb^^Tfff^ab, gcl^T3gL< te|ff|H#&£BCP£f|^$ 

5W0i^^ EftfcUffcTVK^S ^SiJ-a-^M^-Ct 5^ £^PJ3 6 £ ftofc. 

1 1 

R-i sest^ws?wai 

150mM Tris-HCl|g®^ pH8. 5 

5000PU/ml rn^T-if^-ryxXIV (*>^V*fcjgi) 
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8mM 4-T S J T ^ t? V Is (m A-fk«F^3f*fc») 

15U/ml ^—^r^rZy^—ii 

1. 0% . «-3-[(n-^7 5 K^n tW) ^/VT >-^— ^"]-2-^n 

r-2 mtT 5 y »J^3I 

150mM Tris-HCl^W^ pH8. 5 

24U/ml R-FOD-II (jfi«*±®D 
12mM TOOS(PAfcW3fcBftfc$4) 

a&«feaW3H ^ot'ptT -if^^b^J iLTKTOi)^7)Srffiv^ 

1) 0. 5nM WkrrP^styJ* 

2) lOmM ^b^/l'^^A 

3) lOOmM ^Cf- hVVJ* 

4) 0. 1 % (EtGly) 

5) 10% v ? ^^-/V^/V^^-^v'K(DMS0) 

6) 1% ^/ — MEtOH) 

7) 0.1% 9 V VJlsmm. hV T^y— A-TS XTEALS) 
5g/dl H S A (Vy-vlt^ ; L0T38H7601) 

^5t«iJftUT\ ^o{£^& bcD^Q A A 0 ^100% £ IT, gfeitifflftV. £s 
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£k&MAt$sl'i/V^ DMSO, EtOH, TEALS «£t?*> 

«#!J 1 2 

R-i m&K&m&m 

150mM Tris-HCliKW^ pH8. 5 

8mM 4-T 5 / T ^ t° J) V Afl2«Bt^f*fc*D 

15U/ml ^"df^^— tf 

r-2 $*^t ^ j mmfcwm 

150mM Tris-HCl|g^tf$ pH8. 5 

' 24U/ml R-FOD-II (Mfcf&tiM) 
12mM TOW (mAit^m^pM±M) + &m&<D7nTT"V&fe{k 

<b%\t LT£TF 10 -15) &fflV^fc 0 



1) 


5% 




2) 


5% 




3) 


5% 




4) 


5% 




5) 


0. 5mM 




6) 


0. 5mM 




7) 


3% 


L-F/ls? % ^Sfe (Glu) 


8) 


3% 


(Gin) 


9) 


3% 


L-7°ci y V (Pro) 


10) 


3% 


L-T^V(Ala) 


11) 


3% 


W< I) ^ (Val) 


12) 


3% 


i/yiXV (Gly) 
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13) 3% L-V ^(Lys) 

14) 3% Hf/U=a^^ 

. 15) lOOmM 

l)~14)MMI6i« 
<1W> • 

0. 5mM FZL 

37°CK4 h $;iifc3ceflt##W3|g;240/i n lSr^DP U 3 

{bT ^ / ^^t^^Plu^»5^£D546nm0^^^afl^ bfc 0 * fcXJC 

ttlbfCo 3c7£im\ft^\ fr^{%fc?£V(D-m&<D AA 0 £100%£ LT, S^b^lJ 

v^A, i^b^y^->T>i^ L-yvi^y$v, L-^nyy L-T 

L-^y^, L-^v?y if/wa^, m&fcm&zti, 

^t/i-3-/k r$;^ ifyv=iv/^^Mbrf4#^^v^^fb3g)^:«m^tL 
fc G £ b iol-t 7 ~ ^ y* y ^^^Lt^ifyva -^>-^^i4^^M bfcM^s 

37°C- 4 ®ra{*#-e^ttfgj£T^« t Ay «HSS£ i^-f , Wttks tfiMX* 1 ^U±.co 

mmm 1 3 

<^^F0D3tfs j f ■gmwA? ? is b y^ y — tf>ffr£> 

(BEX|±) U $ fct^if y • ^-^^^y^/Vi^IF0-9972^S5fe 
M) £ffl^T»<y^~^T/W£t£oTPCR£|l;!iU F0D«3t»5^Sri^(iI bfc„ 
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ATP:0. 51mM, dCTP:0. 20mM, dGTP' 1. 15mM N dTTP:3. 76mMi:^j^ Srfifi!£&itrTlxJ& 

mmm 1 4 

1 3 m J: 5 if*! UfcFODite^-a ^TDNA7 7 ^ b £rfl!lJlW*NcoI t Ec 

oRramnu piu.ftoisBNRrfttabfc^^? kotvii9n &mm±m) \^m^ 
^mB*3€TO#Hi (difcoi±m) -b, 37x:^—wm\^xmm^^<o 

1 5 

< y ^^^w^mfodo^^ y — ^ •y?> 

tlmMHPTG (fP3feM^±^) *^i-SLB*^sp 3 R»iftJz:V'^ , y*U -ttl/-? 
*LO#«|±H:5U/mlO^— ^v^*— M Ofl-fbJ5fetfcJ4) , 0. 02%(D^hv ? T- 
i/v 5 ^ (fP^M^t^) , 2. OraM(D^{b^y i/*fck£Msy v 5 ^ 
& (Hashiba.H. (1976) J. Agric. Food Chem. ,' 24, 70) KZVmM) £r*aWi~3L 

Bm^ (0.3%) mmzmmv, s7 o cx^mmmmvxm^T^/m(DFom<ix^m 

1 6 

MMMl 5Xt%tzMmW-^v— — 164t^^50 i ag/mlcDT>'t o ^y ^lmMcDIPTG 
7%<£>BHI (DIFC0%t®0 $&##F:H6l. 5rall?30 o C, 16R#|*JJ£3lU 
5 ^lml^'^If (15, 000G, l£\ 4°C) KX. >)$iU 200/z KDlOmMtf) b y X 

mmmm (phs.o) «rjn*.. ® ; g : ww^ffiv^r0f*^m#bfc^. 3t>i># 

HI (14.000G, 5£\ 4°C) U ±H^MtTttitilttLfc 0 

< ^ JlFODc^S JC#^tt}&/£ > 
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mMw 1 8 

MMM 1 7 -^il^n^^fr^SOM g/ml(DT ^trvy iX^^LB^ffctgi-ffil. 5ml 

C07°y^ ^ KSrpcmF0Dl^.tJ«pcmF0D2t#^ Lfc 0 

HJfe^ij 1 9 

Scga^j#-^ 1 cor 5 / ^@a?ij372#(D y ^y^7/v^=y|^$ti-cv^^ t 

2 0 

$jJH ^HHI" 5 tKunkel <0gMfc#&lHJ3£^£ £?To fc 0 ia?lJM?lJ#^- 7 

ts«ocr)«sa^j(Did^27^-eoiB^j^^-r5^y ^^^f Ko-a-^ir^ 

7%(DBHI^#:ifi&-e30^C, 16B#TO^U, ^^FODmS^ 
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6 



DUfti* lit 
<*97/vf 




Km/K o 












y s (b) 


(a) / (b) 


r/^ (a) 


> ^ ^ ]) y (b) 


(a) / (b) 




14900 


549 


27. 1 


5650 


596 


9. 5 


/ 7i^=r- — / 


351 


0. 45 


788 


447 


1. 00 


440 




248 






319 


0. 11 


2980 




853 


1. 14 


n a it 

745 


638 


0. 46 


1 /I OA 

1480 




1470 


1. 04 


1420 


1940 


1.01 


1930 




952 


0. 47 


2010 


866 


0. 93 


927 




1790 


1. 21 


1480 


N. D. 


N. D. 


N. D. 


-fey ^ 


1250 


1.68 


747 


N.D. 


N. D. 


N.D. 




569 


0. 37 


1560 


N. D. 


N.D. 


N.D. 


^y v-^ 


271 


0. 74 


365 


N. D. 


N.D. 


N. D. 



19 ^ @a^J*@B^iJ#-^- 1 cot ^ y gtSB?iJ372# g <D ]) i?-y%mfc1rZ> z.blz.&V FOD 
y ^vSJfSttSr»fb^ y ^^ttte^LTteMlfcfcffiTS** b 

b7T^^^^M^^F0D-W N F0D-W£r £01-5^1^7^ ^ K£rpcmF0D3 x ^ 9=" 
^.^^©gEHtt&FOD-lk F0D-M^^Mi-5^ia7 0 ^^ 5: K£rpcmF0D4, 
— £)^^#:^F0D-V, F0D-V^±Mir^m^y o 9^ ^ F3rpcmF0D5 blfr& bfc D 0 

nwm 2 i 

<»i^©£-7/^fv';wL-^^y (ZFL) Srm*Lfclft, 7;^h^-L- 
^y;/ (fv) <z>$!ij£> 

50mM£> h y ttS&BHffift (pH7. 5) 
10U/mlcDF0D-V 
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50mM(D hV X (pH7. 5) 

10U/ml<DF0D 

20U/ml <Ds<;U$-3r i/jf—& 

0. 04%C0 4-T5 /T>-^t 0 P V 
0. 04%WTO0S 

fcfc&$£:0. 3mM(OZFL^^«^^0, 0. 1 % 0. 2, 0. 3rMt fe§ i 9 HlFV«r«2Hl U 

0. 5ml<DSJ«l£37 0 C, 5£f^ flMLfcl, 0. 05ml<OJb|B*fc|ft**^*P 
It, 37°C, 5#raKJfc£i3\ 0.5nd©J&£?fc2£:SfcbPU 5^^555nmtC*5^5 

E 8 cD e^LWcFOD-V«l«APSr, 6 IM «:F0D-V£» Ufc^cD^J^tt^-?:^ 
F0D-V£5j;U?F0DMl N 3 ~ kfcX t> 0 8^f>^fc^ <£ 5 FOD-V^J; Ds 

2 2 

R-i m&ntm&M 

50mM POPSO^MW^ (fn7fe|tE^±M) pH7. 5 

2500U/ml /Pf7- if^^XXIV (->^*±$0 

1% SfESfe-3- [ ( =t — /1/7 $ K^n tVP) f^7V^^t]-2-/N>{ 

5U/ml T^/Vt^gl^v'^-lf (n^^ttS) 

5% DMSO 

5mM / T>-^t°y N ^ 
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R-2 HHtT 5 / Wtffl%&M 

150mM' HEPESm&ffi&Z CfaytfflMftM) pH7. 5 

5mM TODB 
lOU/ml POD 
20U/ml R-FOD-II 
3% jf/Vft % i^m 

r-3 T/^^^mmmmm 

lOmM Tris-HCl^W^ pH8. 0 

o. 3% 9 v v ^mm-r h v v a 

R-4 Tt\s-f% l/^&MM 

200mM ^^?%£MWW (3um%MttM) PH5.5 
0. 15mM ^n^E-^ W'jA- 7W^^/l/(^l^|6SltfJtt) 
0.3% Tx-100(fP^M^%t^) 

l : itf^«5Bltii#35tft: 

37°C5c:^>-^r^-<— h^ttfcR-l; 240^1 \Z&,1&8til$:ffiiMl^ 37°C^^^m 

(Dmitri 5 ^ass^r jpm ufc 0 

— ^T37°C Hl^f ^ dp- a h S ; T /K/ $ ^f&#ySS*2i£ ; 160 » 1 fctt^2 /z 

lSrSfctWU 37 t C-Cix]S3r|$*&U SE*H:5^ltc:R-4;r^^5 ^3B£W3l;i60ju 

g#ipf £fcfc J: 5GA%«ga%=ga^/T/v^ 5 x ioo£ 9 ^£>fc 0 £fcHPLCi£ 
SUfeltri^*-— hi?— ♦ ^ • ^-f2000 (T-^W*±®D £J£VNT$iJ^Lfc 0 
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bl)^D7l t5T * =t tr fife© J#BHIj& 2)/ar T—eRXPJ> ft < 

<HJfe$|2 3> 

R-l 

200mM POPSO flNffijg pH7. 5 

5mM 4-7577yf t°J)y 

10 U/ml POD 
20 U/ml R - FOD 

5 U/ml TXa/CJfy&zt^-i/jf*-- £ 

3% ^Vv* 5 fH 

R-2 

20mM . t°^^v ? >-l,4-tf^(2-3i^^^/^^)^r^ pH6. 5 

20% DMSO 
8000 U/ml ^n^T— if^r/XXIV 

4% filES6-3-[(=j— /vt 5 K7°n tVW >M f;l/7^^t]-2 

Fndrv'-i-7n/-?y 

5 mM TODB 
R-3,4 MMM2 2Km^ 

<m^>MMM 2 2 Km K&fflRTfi 1 0 - 2 0 0 u MOF Z L 

< Rj&mm > mmm 2 2 m c ■ 

i 2 3 J; M-I l ^I(^>^ < ifeift7^/«fflt5i», 

^2|^tu7 , of7-f'»L t> sje»H 1 o i v n 5 n h#k -e A 
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ffc*^IiHPLCfet©tllfj: N 

||SGA°/o=l. 0 3*HPLCftGA%-0. 3 R=0. 9 9 t MM 

3 7 °C- 3 »IIQ!& U < ttifrjfc 15^^ L-T M£fi§©{&Tf£ 

^13^1^ 16 0 
FERM BP- 7847 

H«iIo< «mmiTgl#Ml^^6 (^#-^-305-8566) 
xx OW^^fe^oVNT#L7t0#(|g^0) 
^13^1^16 0 

FERM BP— 7848 
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i t © i ffl 

2) T^/Vt^HM-^^— if^.m-(2-t Kn=3r^n^)-l-fcV<=^- 

3 . 4-(2-t Kn 3->^^vV)-l-fcV<^ ^-^K^fcft WS»£iJ^ MJ * 
t Fndr^xf;k7 5 / ^ ^5g=L< f*t°^< yv^-1,4- (2-t 

&f»tf/l S - S ;it#^ft5^W/o^ * l/y'-zW-?-^ 

6. ®e««^J^/*^«S-S^^i-§^#^ N 2,2' -2^3" 
f-y 9Vl/@£(2,2' -dithiodibenzoicacidh 4,4' -i^^^r/Mfr y W4, 4' ~di 
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thiodimorpholine) , 2,2' -i^fc Kn3ri'-6, 6' -i^^^vUv 5 ;*/^ -i K (2. 
2' -dihydroxy-6, 6' -dinaphthyl disulfide; DDD) N 2,2' -v^^v^tf V -Jl/{2, 
2' -dithiopyridine; 2-PDSh 4,4' M U vV(4, 4' -dithiopyridine; 

4-PDS), 5,5' -i^^^-tr^ (2-^ h C2^S#^) (5, 5' -dithiobis-(2-nitrobenz 
oic acid); DTNB)^L< fl^? V /Vffijtr b V *A^fc5ft#<£>$£ffl|£4:**fc 

«is 5 m^mmmmmo 

10. zrxz^rT—^mpp^< t-hm^tr ^ ym\^mir^mm^m^xm 

12. < t hmtr $ / m^fpm-r^mmtmmmm^m^ kdt^/ 

13. i075/SfeLtb^h77^ y^^^L< fl/^y Vfcg 
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OkZtifc&Mm'rji'P hisA'TS.SWttti'?*-' ^^fflVNS»^©ttBaSBi 2^ 

1 e . mswo&mvt&"z$> zmkomwm 1 5 ^iBttoffi^o 

1 7 . ia^m@a?ij#-*§- 1 ©7 ^ 7 mia^J^ 3 7 2 # g <d y v^^f-iJicDT $ y 
is. m<DT^ /m^hvy°hyr^, * ^;r~ tt^v ^x&zm 

2) • TX=i7Vtf Vg^-^v^— if &r4-(2-t: ^u^i/^M-l-t^yiJ—;]/ 

2 0 . jVW7 5 tf^ 3^5: K^n tVl/^;^ v-=*~- 7 

/n^ KDdr^-l-^o/^tU< KyntV^3^-7^ YX&>%> 

ft ^©laffl^ 1 9 «fc:fB*fe©;fr$fe 0 

2 1 . 4-(2-t Kn^^^/v)-i-t°-<^^/^^fc^V^«^iJ^ h y 

^ t: Kd^^W 3: / 7 ^ tttr^S^-l, 4-« (2-fc Kn 
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Sr^VNTT/v-^§^S:a^f«tt^©|6H0i 9-2 1 ^(DV^^^IStt©^ 

2 4. aeiKE^xra/xrfs-sjfif^^rt'^'fb'g^dSs 2,2' 

1MJ ^7^(2,2' -dithiodibenzoicacid), 4,4' -v^^v^/l^ y V (4, 4' -di 
thiodimorpholine) , 2,2' -5?t KnafV-6,6' -;/t7f;v^^7^ K(2. 
2' -dihydroxy-6, 6' -dinaphthyl disulfide; DDD) s 2,2' tf U $?>(2, 

2' -dithiopyridine; 2-PDS) „ 4,4' -v 5 ^^"^ t° y i/>-(4, 4' -dithiopyridine; 

4-PDSK 5,5' -i^f ^"t^ (2-^ f D^If 1) (5, 5' -dithiobis-(2-nitrobenz 
oic acid); DTNB)^U<tt^!7y/V'«7-hy !7A-Cfc^lf*0|gH^2 2^ 
fc 2 3 m JCf B*fe<D^fe 0 

2 5. ^ D n-xr—if^v ? ^^/vx/V4N^-^v'Ks T/Vn— /K 7X^tt^^v" 
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<110>Yoshioka, Issei; Asahi Kasei Co., Ltd 
<120> The composition to determine glycosilated protein 
<130> 

<150> JP 2001/ 22953 

TP 2001/ 39796 

JP 2001/ 24002 
<151> 2001- 1-13 

2001- 2-16 

2001- 8- 8 

<160>7 

<170> 

<210>1 

<211>1320 

<212>DNA 

<213>Fusarium oxysporum IF0-9722 

<220> 
<221>CDS 

<222>(1)... (1320) 
<300> 

<308>DDBJ E16562 
<309> 1999-07-28 
<310>JP 199820 1473-A/l 
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<311>1997-01-20 
<312>1998-08-04 

<400>1 

gcc tea act etc acc aaa cag tec caa att etc ate gtt ggt ggc gga 48 
Ala Ser Thr Leu Thr Lys Gin Ser Gin He Leu He Val Gly Gly Gly 

1 5 10 15 

act tgg gga tgc tea act gcc etc cat etc gcc cgt egg ggt tac acc 96 
Thr Trp Gly Cys Ser Thr Ala Leu His Leu Ala Arg Arg Gly Tyr Thr 

20 25 30 

aac gtc act gtt etc gat gtc aat cgc ate ccg tea ccg ata tea gcc 144 
Asn Val Thr Val Leu Asp Val Asn Arg He Pro Ser Pro He Ser Ala 

35 . 40 45 

ggg cat gat gta aac aaa ctt get ggc cga ctg teg act gcc gat age 192 
Gly His Asp Val Asn Lys Leu Ala Gly Arg Leu Ser Thr Ala Asp Ser 

50 55 60 

aaa ggt gat gat gaa gac tea ate tgg aaa gca ctt age tac gcc gca 240 
Lys Gly Asp Asp Glu Asp Ser He Trp Lys Ala Leu Ser Tyr Ala Ala 
65 70 75 80 

get caa gga tgg etc cac gac cct gtc ttc caa cca ttc tgc cac aat 288 
Ala Gin Gly Trp Leu His Asp Pro Val Phe Gin Pro Phe Cys His Asn 

85 90 95 

aca ggc tct gtc gtg get ggc tea aca cca aag tct ate aag cag ctg 336 
Thr Gly Ser Val Val Ala Gly Ser Thr Pro Lys Ser He Lys Gin Leu 

100 105 110 

gta gaa gat gag ate ggt gac gac ate gac cag tat aca cct etc aac 384 
Val Glu Asp Glu He Gly Asp Asp He Asp Gin Tyr Thr Pro Leu Asn 

115 120 125 

aca gca gaa gat ttc aga aag acc atg cct gag ggt ate ctg aca ggt 432 
Thr Ala Glu Asp Phe Arg Lys Thr Met Pro Glu Gly He Leu Thr Gly 
130 135 140 
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aac ttt cca ggc tgg aag ggc ttt tac aag ccc acg ggt tct ggt tgg 480 

Asn Phe Pro Gly Trp Lys Gly Phe Tyr Lys Pro Thr Gly Ser Gly Trp 

145 150 155 160 

gtt cat get cga aaa get atg aaa get get ttc gaa gag age gag agg • 528 

Val His Ala Arg Lys Ala Met Lys Ala Ala Phe Glu Glu Ser Glu Arg 

165 170 175 

ctt ggt gtc aaa ttc ate act ggc tct ccc gaa gga aag gtg gag agt 576 
Leu Gly Val Lys Phe He Thr Gly Ser Pro Glu Gly Lys Val Glu Ser 

180 185 190 

ctg ate ttt gaa gac ggc gat gtt cga ggt gec aag acg gca gat ggt 624 
Leu He Phe Glu Asp Gly Asp Val Arg Gly Ala Lys Thr Ala Asp Gly 

195 200 205 

aag gag cac aga gcg gat cga act att ctt tec get ggt get tea gca 672 
Lys Glu His Arg Ala Asp Arg Thr He Leu Ser Ala Gly Ala Ser Ala 

210 215 220 

gag ttc ttc etc gat ttt gag aac cag ate cag cct acg gcg tgg acc 720 
Glu Phe Phe Leu Asp Phe Glu Asn Gin He Gin Pro Thr Ala Trp Thr 
225 230 235 240 

ctg ggc cat ate cag atg aca cca gaa gaa acc aag ctg tac aag aac 768 
Leu Gly His He Gin He Thr Pro Glu Glu Thr Lys Leu Tyr Lys Asn 

245 . 250 255 

ctg cca cct ctt ttc aac ate aac caa ggt ttc ttc atg gaa cct gat 816 
Leu Pro Pro Leu Phe Asn He Asn Gin Gly Phe Phe Met Glu Pro Asp 

260 265 270 

gag gat ctt cat caa etc aag atg tgc gat gaa cat ccg ggc tac tgc 864 
Glu Asp Leu His Gin Leu Lys Met Cys Asp Glu His Pro Gly Tyr Cys 

275 280 285 

aac tgg gtt gaa aag cct ggt tct aag tac ccc cag tec ate ccc ttc 912 
Asn Trp Val Glu Lys Pro Gly Ser Lys Tyr Pro Gin Ser He Pro Phe 

290 295 300 

gca aag cat caa gtg cca acc gag get gaa cga cgc atg aag cag ttt 960 
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Ala Lys His Gin Val Pro Thr Glu Ala Glu Arg Arg Met Lys Gin Phe 

305 310 315 320 

ctg aaa gat ate atg cct cag ctt gca gat egg ccg ctt gtt cat get 1008 

Leu Lys Asp lie Met Pro Gin Leu Ala Asp Arg Pro Leu Val His Ala 

325 330 335 

cga ate tgc tgg tgc get gat aca cag gat aga atg ttc ctg ate ace 1056 
Arg He Cys Trp Cys Ala Asp Thr Gin Asp Arg Met Phe Leu He Thr 

340 345 350 

tat cat cct cga cat ccc tea ctt gtc att get tea ggt gat tgc ggc 1104 
Tyr His Pro Arg His Pro Ser Leu Val He Ala Ser Gly Asp Cys Gly 

355 360 365 

acg ggt tac aag cat ate aca tea att gga aag ttc ate tct gac tgt 1152 
Thr Gly Tyr Lys His He Thr Ser He Gly Lys Phe He Ser Asp Cys 

370 375 380 

atg gag ggt acg ctt gag gaa agg ttt gee aag ttc tgg aga tgg cga 1200 
Met Glu Gly Thr Leu Glu Glu Arg Phe Ala Lys Tyr Trp Arg Trp Arg 
385 390 395 400 

cca gag aag ttt acc gag ttc tgg ggt aaa gat cct ctg gat egg ttt 1248 
Pro Glu Lys Phe Thr Glu Phe Trp Gly Lys Asp Pro Leu Asp Arg Phe 

405 410 415 

gga get gac gat aag ate atg gat ttg ccc aag agt gat gta gag gga 1296 
Gly Ala Asp Asp Lys He Met Asp Leu Pro Lys Ser Asp Val Glu Gly 

420 425 430 

tgg aca aat ate aag aat gat ate 1320 
Trp Thr Asn He Lys Asn Asp He 
435 440 

<210>2j 

<211>1320 

<212>DNA 

<213>Artif icial Sequence 
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<220> 
<221>CDS 

<222>(1)... (1320) 

<221>mutation 
<222>(1114). .. (1115) 

<221>MUTAGEN 
<222> (372) 

<400>2 

gcc tea act etc ace aaa cag tec caa att etc ate gtt ggt ggc gga 48 

Ala Ser Thr Leu Thr Lys Gin Ser Gin He Leu He Val Gly Gly Gly 

15 10 15 

act tgg gga tgc tea act gcc etc cat etc gcc cgt egg ggt tac acc 96 

Thr Trp Gly Cys Ser Thr Ala Leu His Leu Ala Arg Arg Gly Tyr Thr 

20 25 30 

aac gtc act gtt etc gat gtc aat cgc ate ccg tea ccg ata tea gcc 144 

Asn Val Thr Val Leu Asp Val Asn Arg lie Pro Ser Pro He Ser Ala 

35 40 45 

ggg cat gat gta aac aaa ctt get ggc cga ctg teg act gcc gat age 192 

Gly His Asp Val Asn Lys Leu Ala Gly Arg Leu Ser Thr Ala Asp Ser 

50 55 60 

aaa ggt gat gat gaa gac tea ate tgg aaa gca ctt age tac gcc gca 240 

Lys Gly Asp Asp Glu Asp Ser He Trp Lys Ala Leu Ser Tyr Ala Ala 

65 70 75 80 

get caa gga tgg etc cac gac cct gtc ttc caa cca ttc tgc cac aat 288 

Ala Gin Gly Trp Leu His Asp Pro Val Phe Gin Pro Phe Cys His Asn 

85 90 95 

aca ggc tct gtc gtg get ggc tea aca cca aag tct ate aag cag ctg 336 
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Thr Gly Ser Val Val Ala Gly Ser Thr Pro Lys Ser He Lys Gin Leu 

100 105 110 

gta gaa gat gag ate ggt gac gac ate gac cag tat aca cct etc aac 384 
Val Glu Asp Glu He Gly Asp Asp He Asp Gin Tyr Jhr Pro Leu Asn 

115 120 125 

aca gca gaa gat ttc aga aag acc atg cct gag ggt ate ctg aca ggt 432 
Thr Ala Glu Asp Phe Arg Lys Thr Met Pro Glu Gly He Leu Thr Gly 

130 135 140 

aac ttt cca ggc tgg aag ggc ttt tac aag ccc acg ggt tct ggt tgg 480 
Asn Phe Pro Gly Trp Lys Gly Phe Tyr Lys Pro Thr Gly Ser Gly Trp 
145 150 155 160 

gtt cat get cga aaa get atg aaa get get ttc gaa gag age gag agg 528 
Val His Ala Arg Lys Ala Met Lys Ala Ala Phe Glu Glu Ser Glu Arg 

165 170 175 

ctt ggt gtc aaa ttc ate act ggc tct ccc gaa gga aag gtg gag agt 576 
Leu Gly Val Lys Phe He Thr Gly Ser Pro Glu Gly Lys Val Glu Ser 

180 185 190 

ctg ate ttt gaa gac ggc gat gtt cga ggt gee aag acg gca gat ggt 624 
Leu He Phe Glu Asp Gly Asp Val Arg Gly Ala Lys Thr Ala Asp Gly 

195 200 205 

aag gag cac aga gcg gat cga act att ctt tec get ggt get tea gca 672 
Lys Glu His Arg Ala Asp Arg Thr He Leu Ser Ala Gly Ala Ser Ala 

210 215 220 

gag ttc ttc etc gat ttt gag aac cag ate cag cct acg gcg tgg acc 720 
Glu Phe Phe Leu Asp Phe Glu Asn Gin He Gin Pro Thr Ala Trp Thr 
225 230 235 240 

ctg ggc cat ate cag atg aca cca gaa gaa acc aag ctg tac aag aac 768 
Leu Gly His He Gin He Thr Pro Glu Glu Thr Lys Leu Tyr Lys Asn 

245 250 255 

ctg cca cct ctt ttc aac ate aac caa ggt ttc ttc atg gaa cct gat 816 
Leu Pro Pro Leu Phe Asn He Asn Gin Gly Phe Phe Met Glu Pro Asp 
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260 265 270 

gag gat ctt cat caa etc aag atg tgc gat -gaa cat ccg ggc tac tgc 864 
Glu Asp Leu His Gin Leu Lys Met Cys Asp Glu His Pro Gly Tyr Cys 

275 280 285 

aac tgg gtt gaa aag cct ggt tct aag tac ccc cag tec ate ccc ttc 912 
Asn Trp Val Glu Lys Pro Gly Ser Lys Tyr Pro Gin Ser He Pro Phe 

290 295 300 

gca aag cat caa gtg cca acc gag get gaa cga cgc atg aag cag ttt 960 
Ala Lys His Gin Val Pro Thr Glu Ala Glu Arg Arg Met Lys Gin Phe 
305 310 315 320 

ctg aaa gat ate atg cct cag ctt gca gat egg ccg ctt gtt cat get 1008 
Leu Lys Asp lie Met Pro Gin Leu Ala Asp Arg Pro Leu Val His Ala 

325 330 335 

cga ate tgc tgg tgc get gat aca cag gat aga atg ttc ctg ate acc 1056 
Arg He Cys Trp Cys Ala Asp Thr Gin Asp Arg Met Phe Leu He Thr 

340 345 350 

tat cat cct cga cat ccc tea ctt gtc att get tea ggt gat tgc ggc 1104 
Tyr His Pro Arg His Pro Ser Leu Val He Ala Ser Gly Asp Cys Gly 

355 360 365 

acg ggt tac ttg cat ate aca tea att gga aag ttc ate tct gac tgt 1152 
Thr Gly Tyr Trp His He Thr Ser He Gly Lys Phe He Ser Asp Cys 

370 • 375 380 

atg gag ggt acg ctt gag gaa agg ttt gec aag ttc tgg aga tgg cga 1200 
Met Glu Gly Thr Leu Glu Glu Arg Phe Ala Lys Tyr Trp Arg Trp Arg 
385 390 395 400 

cca gag aag ttt acc gag ttc tgg ggt aaa gat cct ctg gat egg ttt 1248 
Pro Glu Lys Phe Thr Glu Phe Trp Gly Lys Asp Pro Leu Asp Arg Phe 

405 410 415 

gga get gac gat aag ate atg gat ttg ccc aag agt gat gta gag gga 1296 
Gly Ala Asp Asp Lys He Met Asp Leu Pro Lys Ser Asp Val Glu Gly 

420 425 430 
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tgg aca aat ate aag aat gat ate 1320 
Trp Thr Asn lie Lys Asn Asp lie 
435 440 

<210>3^ 

<211>1320 

<212>DNA 

<213>Artif icial Sequence 

<220> 
<221>CDS 

<222>(D... (1320) 

<221>mutation 
<222>(1115) 

<221>MUTAGEN 
<222>(372) 

<400>3 

gcc tea act etc acc aaa cag tec caa att etc ate gtt ggt ggc gga 48 

Ala Ser Thr Leu Thr Lys Gin Ser Gin He Leu He Val Gly Gly Gly 

15 10 15 

act tgg gga tgc tea act gcc etc cat etc gcc cgt egg ggt tac acc 96 

Thr Trp Gly Cys Ser Thr Ala Leu His Leu Ala Arg Arg Gly Tyr Thr 

20 25 30 

aac gtc act gtt etc gat gtc aat cgc ate ccg tea ccg ata tea gcc 144 

Asn Val Thr Val Leu Asp Val Asn Arg He Pro Ser Pro He Ser Ala 

35 40 45 

ggg cat gat gta aac aaa ctt get ggc cga ctg teg act gcc gat age 192 

Gly His Asp Val Asn Lys Leu Ala Gly Arg Leu Ser Thr Ala Asp Ser 
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50 55 60 

aaa ggt gat gat gaa gac tea ate tgg aaa gca ctt age tac gee gca .240 

Lys Gly Asp Asp Glu Asp Ser lie Trp Lys Ala Leu Ser Tyr Ala Ala 

65 70 75 80 

get caa gga tgg etc cac gac cct gtc ttc caa cca ttc tgc cac aat 288 

Ala Gin Gly Trp Leu His Asp Pro Val Phe Gin Pro Phe Cys His Asn 

85 90 95 

aca ggc tct gtc gtg get ggc tea aca cca aag tct ate aag cag ctg 336 

Thr Gly Ser Val Val Ala Gly Ser Thr Pro Lys Ser He Lys Gin Leu 

100 105 110 

gta gaa gat gag ate ggt gac gac ate gac cag tat aca cct etc aac 384 

Val Glu Asp Glu He Gly Asp Asp He Asp Gin Tyr Thr Pro Leu Asn 

115 120 125 

aca gca gaa gat ttc aga aag ace atg cct gag ggt ate ctg aca ggt 432 

Thr Ala Glu Asp Phe Arg Lys Thr Met Pro Glu Gly He Leu Thr Gly 

130 135 140 

aac ttt cca ggc tgg aag ggc ttt tac aag ccc acg ggt tct ggt tgg 480 

Asn Phe Pro Gly Trp Lys Gly Phe Tyr Lys Pro Thr Gly Ser Gly Trp 

145 150 155 160 

gtt cat get cga aaa get atg aaa get get ttc gaa gag age gag agg 528 

Val His Ala Arg Lys Ala Met Lys Ala Ala Phe Glu Glu Ser Glu Arg 

165 170 175 

ctt ggt gtc aaa ttc ate act ggc tct ccc gaa gga aag gtg gag agt 576 

Leu Gly Val Lys Phe He Thr Gly Ser Pro Glu Gly Lys Val Glu Ser 

180 185 190 

ctg ate ttt gaa gac ggc gat gtt cga ggt gec aag acg gca gat ggt 624 

Leu He Phe Glu Asp Gly Asp Val Arg Gly Ala Lys Thr Ala Asp Gly 

195 200 205 

aag gag cac aga gcg gat cga act att ctt tec get ggt get tea gca 672 

Lys Glu His Arg Ala Asp Arg Thr He Leu Ser Ala Gly Ala Ser Ala 
210 215 220 
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gag ttc ttc etc gat ttt gag aac cag ate cag cct acg gcg tgg ace 720 

Glu Phe Phe Leu Asp Phe Glu Asn Gin He Gin Pro Thr Ala Trp Thr 

225 230 235 - 240 

ctg ggc cat ate cag atg aca cca gaa gaa acc aag ctg tac aag aac 768 

Leu Gly His He Gin He Thr Pro Glu Glu Thr Lys Leu Tyr Lys Asn 

245 250 255 

ctg cca cct ctt ttc aac ate aac caa ggt ttc ttc atg gaa cct gat 816 
Leu Pro Pro Leu Phe Asn He Asn Gin Gly Phe Phe Met Glu Pro Asp 

260 265 270 

gag gat ctt cat caa etc aag atg tgc gat gaa cat ccg ggc tac tgc 864 
Glu Asp Leu His Gin Leu Lys, Met Cys Asp Glu His Pro Gly Tyr Cys 

275 280 285 

aac tgg gtt gaa aag cct ggt tct aag tac ccc cag tec ate ccc ttc 912 
Asn Trp Val Glu Lys Pro Gly Ser Lys Tyr Pro Gin Ser He Pro Phe 

290 295 300 

gca aag cat caa gtg cca acc gag get gaa cga cgc atg aag cag ttt 960 
Ala Lys His Gin Val Pro Thr Glu Ala Glu Arg Arg Met Lys Gin Phe 
305 310 315 320 

ctg aaa gat ate atg cct cag ctt gca gat egg ccg ctt gtt cat get 1008 
Leu Lys Asp He Met Pro Gin Leu Ala Asp Arg Pro Leu Val His Ala 

325 330 335 

cga ate tgc tgg tgc get gat aca cag gat aga atg ttc ctg ate acc 1056 
Arg He Cys Trp Cys Ala Asp Thr Gin Asp Arg Met Phe Leu He Thr 

340 345 350 

tat cat cct cga cat ccc tea ctt gtc att get tea ggt gat tgc ggc 1104 
Tyr His Pro Arg His Pro Ser Leu Val He Ala Ser Gly Asp Cys Gly 

355 360 365 

acg ggt tac atg cat ate aca tea att gga aag ttc ate tct gac tgt 1152 
Thr Gly Tyr Met His He Thr Ser He Gly Lys Phe lie Ser Asp Cys 

370 375 380 

atg gag ggt acg ctt gag gaa agg ttt gee aag ttc tgg aga tgg cga 1200 
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Met Glu Gly Thr 
385 

cca gag aag ttt 
Pro Glu Lys Phe 

gga get gac gat 
Gly Ala Asp Asp 
420 

tgg aca aat ate 
Trp Thr Asn lie 
435 

<210>4 
<211>1320 
<212>DNA 
<213>Artificial Sequence 

<220> 
<221>CDS 

<222>(1)... (1320) 

<221>rautation 
<222>(1114). . . (1115) 

<221>MUTAGEN 
<222> (372) 

<400>4 

gee tea act etc acc aaa cag tec caa att etc ate gtt ggt ggc gga 48 
Ala Ser Thr Leu Thr Lys Gin Ser Gin He Leu He Val Gly Gly Gly 
15 10 15 



Leu Glu Glu Arg Phe Ala Lys Tyr Trp Arg Trp Arg 
390 395 400 

acc gag ttc tgg ggt aaa gat cct ctg gat egg ttt 1248 
Thr Glu Phe Trp Gly Lys Asp Pro Leu Asp Arg Phe 
405 410 415 

aag ate atg gat ttg ccc aag agt gat gta gag gga 1296 
Lys He Met Asp Leu Pro Lys Ser Asp Val Glu Gly 

425 430 
aag aat gat ate 1320 
Lys Asn Asp He 
440 
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act tgg gga tgc tea act gec etc cat etc gee cgt egg ggt tac ace 96 

Thr Trp Gly Cys Ser Thr Ala Leu His Leu Ala Arg Arg Gly Tyr Thr 

20 25 30 

aac gtc act gtt etc gat gtc aat cgc ate ccg tea ccg ata tea gee 144 

Asn Val Thr Val Leu Asp Val Asn Arg lie Pro Ser Pro lie Ser Ala 

35 40 45 

ggg cat gat gta aac aaa, ctt get ggc cga ctg teg act gee gat age 192 

Gly His Asp Val Asn Lys Leu Ala Gly Arg Leu Ser Thr Ala Asp Ser 

50 55 60 

aaa ggt gat gat gaa gac tea ate tgg aaa gca ctt age tac gee gca 240 

Lys Gly Asp Asp Glu Asp Ser He Trp Lys Ala Leu Ser Tyr Ala Ala 

65 - 70 75 80 

get caa gga tgg etc cac gac cct gtc ttc caa cca ttc tgc cac aat 288 

. Ala Gin Gly Trp Leu His Asp Pro Val Phe Gin Pro Phe Cys His Asn 

85 90 95 

aca ggc tct gtc gtg get ggc tea aca cca aag tct ate aag cag ctg 336 

Thr Gly Ser Val Val Ala Gly Ser Thr Pro Lys Ser He Lys Gin Leu 

100 105 110 

gta gaa gat gag ate ggt gac gac ate gac cag tat aca cct etc aac 384 

Val Glu Asp Glu He Gly Asp Asp lie Asp Gin Tyr Thr Pro Leu Asn 

115 120 125 

aca gca gaa gat ttc aga aag ace atg cct gag ggt ate ctg aca ggt 432 

Thr Ala Glu Asp Phe Arg Lys Thr Met Pro Glu Gly He Leu Thr Gly 

130 135 140 

aac ttt cca ggc tgg aag ggc ttt tac aag ccc acg ggt tct ggt tgg 480 

Asn Phe Pro Gly Trp Lys Gly Phe Tyr Lys Pro Thr Gly Ser Gly Trp 

145 150 155 160 

gtt cat get cga aaa get atg aaa get get ttc gaa gag age gag agg 528 

Val His Ala Arg Lys Ala Met Lys Ala Ala Phe Glu Glu Ser Glu Arg 

165 170 175 

ctt ggt gtc aaa ttc ate act ggc tct ccc gaa gga aag gtg gag agt 576 
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Leu Gly Val Lys Phe He Thr Gly Ser Pro Glu Gly Lys Val Glu Ser 

180 185 190 

ctg ate ttt gaa gac ggc gat gtt cga ggt gec aag acg gca gat ggt 624 
Leu He Phe Glu Asp Gly Asp Val Arg Gly Ala Lys Thr Ala Asp Gly 

195 200 205 

aag gag cac aga gcg gat cga act att ctt tec get ggt get tea gca 672 
Lys Glu His Arg Ala Asp Arg Thr He Leu Ser Ala Gly Ala Ser Ala 

210 215 220 

gag ttc ttc etc gat ttt gag aac cag ate cag cct acg gcg tgg ace 720 
Glu Phe Phe Leu Asp Phe Glu Asn Gin He Gin Pro Thr Ala Trp Thr 
225 230 235 240 

ctg ggc cat ate cag atg aca cca gaa gaa ace aag ctg tac aag aac 768 
Leu Gly His He Gin He Thr Pro Glu Glu Thr Lys Leu Tyr Lys Asn 

245 250 255 

ctg cca cct ctt ttc aac ate aac caa ggt ttc ttc atg gaa cct gat 816 
Leu Pro Pro Leu Phe Asn He Asn Gin Gly Phe Phe Met Glu Pro Asp 

260 265 270 

gag gat ctt cat caa etc aag atg tgc gat gaa cat ccg ggc tac tgc 864 
Glu Asp Leu His Gin Leu Lys Met Cys Asp Glu His Pro Gly Tyr Cys 

275 280 285 

aac tgg gtt gaa aag cct ggt tct aag tac ccc cag tec ate ccc ttc 912 
Asn Trp Val Glu Lys Pro Gly Ser Lys Tyr Pro Gin Ser He Pro Phe 

290 295 300 

gca aag cat caa gtg cca ace gag get gaa cga cgc atg aag cag ttt 960 
Ala Lys His Gin Val Pro Thr Glu Ala Glu Arg Arg Met Lys Gin Phe 
305 310 315 320 

ctg aaa gat ate atg cct cag ctt gca gat egg ccg ctt gtt cat get 1008 
Leu Lys Asp lie Met Pro Gin Leu Ala Asp Arg Pro Leu Val His Ala 

325 330 335 

cga ate tgc tgg tgc get gat aca cag gat aga atg ttc ctg ate acc 1056 
Arg He Cys Trp Cys Ala Asp Thr Gin Asp Arg Met Phe Leu He Thr 
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340 345 350 

tat cat cct cga cat ccc tea ctt gtc att get tea ggt gat tgc ggc 1104 
Tyr His Pro Arg His Pro Ser Leu Val He Ala Ser Gly Asp Cys Gly 

355 360 365 

acg ggt tac gtg cat ate aca tea att gga aag ttc ate tct gac tgt 1152 
Thr Gly Tyr Val His He Thr Ser He Gly Lys Phe He Ser Asp Cys 

370 375 380 

atg gag ggt acg ctt gag gaa agg ttt gee aag ttc tgg aga tgg cga 1200 
Met Glu Gly Thr Leu Glu Glu Arg Phe Ala Lys Tyr Trp Arg Trp Arg 
385 390 395 400 

cca gag aag ttt ace gag ttc tgg ggt aaa gat cct ctg gat egg ttt 1248 
Pro Glu Lys Phe Thr Glu Phe Trp Gly Lys Asp Pro Leu Asp Arg Phe 

405 410 415 

gga get gac gat aag ate atg gat ttg ccc aag agt gat gta gag gga 1296 
Gly Ala Asp Asp Lys He Met Asp Leu Pro Lys Ser Asp Val Glu Gly 

420 425 430 

tgg aca aat ate aag aat gat ate 1320 
Trp Thr Asn He Lys Asn Asp He 
435 440 



<210> B 
<211>30 
<212>DNA 

<213>Artificial Sequence 
<220> 

<223>PCR primer 
<400>5 

aaaaccatgg cctcaactct caccaaacag 
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<210> 6 
<211>30 
<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>PCR primer 
<400>6 

aaaaagaatt cagatatcat tcttgatatt 

<210>.7 
. <211>27 
<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>Site directed mutagenesis primer 
<400>7 

ggcacgggtt acnnscatat cacatca 
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